We recently developed a rodent model of the painful muscle disorders induced by occupational exposure to vibration. In the present study we used this model to evaluate the function of sensory neurons innervating the vibration-exposed gastrocnemius muscle. Activity of 74 vibration-exposed and 40 control nociceptors, with mechanical receptive fields in the gastrocnemius muscle, were recorded. In vibration-exposed rats 15% of nociceptors demonstrated an intense and long-lasting barrage of action potentials in response to sustained suprathreshold mechanical stimulation (average of 2635 action potentials with frequency of 44 Hz during a 1 min suprathreshold stimulus) much greater than that has been reported to be produced even by potent inflammatory mediators. While these high-firing nociceptors had lower mechanical thresholds than the remaining nociceptors, exposure to vibration had no effect on conduction velocity and did not induce spontaneous activity. Hyperactivity was not observed in any of 19 neurons from vibration-exposed rats pretreated with intrathecal antisense for the IL-6 receptor subunit gp130. Since vibration can injure peripheral nerves and IL-6 has been implicated in painful peripheral neuropathies, we suggest that the dramatic change in sensory neuron function and development of muscles pain, induced by exposure to vibration, reflects a neuropathic muscle pain syndrome. Ó
a b s t r a c t
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Introduction
Muscle pain is not a clinical diagnosis but rather a constellation of syndromes with considerable symptomatic overlap that develop in association with repetitive strain or trauma (e.g., muscle spasticity, overuse, vibration exposure) and/or unusual postures [46, 56, 83] . These syndromes are associated with occupational, sport and musical activities, and include 'cumulative trauma disorders', 'repetitive motion disorders', and 'hand-arm vibration syndrome.' Because of persisting pain or ease of precipitating recurrence or exacerbation, patients with these syndromes often cannot return to their original occupations or activities of daily living [66] . Lack of knowledge concerning cellular mechanisms underlying muscle pain [39, 57, 75] is an important obstacle to improving rehabilitation strategies and treatment of muscle pain, for which currently available methods are often inadequate [27, 56] . While current research on muscle pain has focused intensively on the effects of muscle and tendon strain [8, 24] , and the role of inflammatory mediators [21, 22, 33] , the underlying mechanisms specifically responsible for nociceptor sensitization and chronic muscle pain are only beginning to be addressed.
We have recently shown that exposure to vibration in the rat produces mechanical hyperalgesia in skeletal muscle in the hind limb, and enhances subsequent vibration or inflammatory mediator-induced muscle hyperalgesia [22] . The effect on muscle nociceptor function of intrathecal administration of antisense for IL-6 receptor, which has been implicated in neuropathic pain [7, 41, 49, 53] was also evaluated. In the present study, we explored the changes in the function of sensory neurons innervating the gastrocnemius muscle after induction of muscle pain by vibration exposure and the role of IL-6 in observed changes.
Methods

Animals
Adult male Sprague Dawley rats weighing 250 to 300 g (Charles River, Hollister, CA) used in these experiments were housed in the Animal Care Facility at UCSF, under environmentally controlled conditions (7 am to 7 pm lights on; 21-23°C) with food and water available ad libitum. Animal care and use conformed to NIH
